The study aimed to explore adherence behavior towards medication, diet, fluid, and treatment, and determine the perception about treatment among patients subjected to hemodialysis (HD). A cross sectional descriptive research design was adopted. 100 patients subjected to hemodialysis were recruited and End stage renal disease adherence questionnaire was used to evaluate the adherence behavior and perception towards HD treatment. All (100 %) patients were adherent to dialysis treatment. 65 % of them perceived that following the fluid restrictions were important. Considerable difference was observed in adherence behavior to follow fluid and diet recommendations.
Chronic renal failure is more prevalent in the world. Approximately 242 cases per one million people are diagnosed every year. And 8% are added to this number annually. 1 In India, renal replacement therapy (RRT) is required for 200,000 new patients every year and < 10% of patients receives RRT. The patients should be committed to the treatment for their underlying disease. Many of these patients face challenges with regard to their treatment adherence. 2 In India, ESRD is one of the most common health problems. The number of patients subjected to hemodialysis (HD) is increased. 2 Patients need to undergo the hemodialysis treatment for a lifelong period. The patients with ESRD needs to restrict the fluid intake as part of the hemodialysis treatment and it is considered to be one of the most common major stressors especially in hot climate. 3, 4 Hemodialysis and kidney transplantation are the prescribed methods of treatment for the patients with ESRD and they are required to follow a scheduled medical treatment. 5 Adherence to medication, regular attendance to hemodialysis, food and fluid management are the critical elements of the treatment, and mortality rate is increased among non-adherent patients. 6 The patient has to visit the hospital weekly three times to receive hemodialysis for minimum 3 hours to 4 hours as part of the treatment regimen. 7 As the incidence of Chronic Kidney Disease (CKD) has been on the rise in India, it might pose problems to the health care and economy in near future. 8 In America, 500,000 people are affected with ESRD. 9 Hundred new cases per million people are diagnosed with ESRD every year worldwide. 10 Since ESRD is a lifelong disease, it affects the mood, behavior, cognition and outcomes of the patient. 11 The complex dialysis schedule, dietary and fluid restrictions, and need for taking multiple prescribed medications causes stress for the patients. 12 The results of the treatment and patient's outcome largely depends on the adherence to diet and fluid restrictions. 13 Patients with ESRD require lifelong treatment, including restrictions in many day today activities.
14 For many patients with ESRD, non-adherence to the prescribed diet, fluid, drug, and non-adherence to the treatment regimen can lead to adverse outcome. The risk of fluid volume overload increases with the increase intake of fluids. However the patient's longingness to drink is utmost common reason for non-adherence. 15 Nonadherence is common, when patients with ESRD are given a responsibility for following prescribed treatments. Besides dialysis, patients are expected to strictly adhere to a prescribed treatment including diet and fluid restrictions and medication and dialysis treatment. 16 Providing a good quality of life (QOL) and extending life are the overall goal of the treatment for the patients with ESRD. 17 Patients need to modify their lifestyle to have a better quality of life.
Further research studies need to be conducted to emphasize on patients' quality of life, perceptions regarding health-related behaviors and address the issues related to psychosocial needs. The concept of health behaviors including nonadherence to diet and fluid and the relationship between selected individual characteristics, perception and affect were explained in health promotion model (HPM). 18 Less number of research studies has focused completely on adherence to therapeutic medications treatment among HD patients. However, some of the interventional strategies focusing patient centered care such as identifying barriers to medication adherence and removal of barrier, client education as well as cognitive behavioral strategies will increase the adherence to treatment regimens.
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Patients with chronic diseases are required to have specific self-care behaviors. The essential self-care behavior needed for patients with ESRD comprises of fluid restriction, dietary modification, taking prescribed medication, self-care, effective communication with others, self-efficacy and role acceptance. 20 The prescribed treatment for the patients subjected to HD include minimum 12 hours of HD treatment per week , intake of a combination of various prescribed medications, and consuming a prescribed diet. 21 Almost half (50%) of HD patients were able to control their daily fluid intake, and other patients, find it difficult to follow their stipulated fluid allowance. 22 Patients receiving HD have to continuously fight to resist the attraction to drink fluids. 23 Besides, many demographic and psychosocial factors responsible for self-efficacy towards adherence to fluid allowance have been identified. 24 Patients with ESRD are threatened with many potential loses and lifestyle changes such as employment, fluid, change in dietary pattern, change in family role and financial status. 25 Intake of inappropriate diet and consumption of excessive liquid will aggravate the patient's condition. The aim of the dietary management is to reduce the amount of electrolytes such as potassium, sodium & phosphate, urea, and creatinine. An increasing amount of food and fluid intake can lead to increased morbidity and premature death by accumulation of lethal fluids and metabolic waste products in the blood. Many investigation findings have recommended the methods to improve the adherence behavior to HD treatment. 26 Adherence varies among individuals due to their dietary habits, level of knowledge, climates & living conditions, as well as attitude towards prescribed limitations. 27 In developing countries such as India, fewer studies are conducted in this very important aspect. Thus, the authors focused on the adherence to HD attendance, medication, diet and fluid restrictions. Also to determine the perception of their disease among patients subjected to HD.
Methods
The cross sectional survey was conducted on patients subjected to hemodialysis in Chennai, South India. The questionnaire used for this study was End stage renal disease adherence questionnaire (ESRD-AQ) by . 28 This is a 46 item questionnaire with five sections: general information, and items measuring adherence related to HD treatment, medications, fluid restrictions and dietary restrictions. The reliability of the tool was established using test-retest stability, with ICC's ranging from 0.83 to 1.00. The score interpretation varied with items. A score of e" 1000 indicates better adherence and d" 1000 as poor adherence. The two subscales of this questionnaire included to measure the direct adherence behavior and the other one as patients' knowledge and perceptions about treatment. The scores obtained were interpreted based on the maximum the higher the score-better the adherence. The investigators also collected the demographic and clinical variables such as age, gender, educational qualification, marital status, occupation, employment, residence and type of family. In addition, the clinical data related to causes of kidney failure, duration of ESRD and BMI were obtained.
This study was conducted in a dialysis unit of one of the territory University teaching 3500 bedded hospital at Chennai, South India. The 25 bedded dialysis unit of this hospital performs both peritoneal and hemodialysis for patients with ESRD. Everyday approximately 75 patients undergo dialysis in 3 shifts (7am, 1pm and 7pm). Duration of the dialysis was from 3 hours to 4.30 hours. Majority of the patients undergo only hemodialysis. During the study period, 250 ESRD patients were registered with this dialysis unit. They undergo daily, alternative days or 3 times weekly depend on the need for dialysis.
Participants were recruited if they were currently receiving HD for e"6 months & three times a week, both gender, aged above 21 years, able to consent and understands, reads English and/ or Tamil, a local language.
In total, 250 patients were in attendance in the center for two months period of data collection. Two researchers screened their clinical documents and identified 147 patients deemed as eligible for participation in the study. Data were collected from first 100 respondents after providing with information sheet and obtained informed consent. One researcher administered the questionnaire either by face to face (n=62) or self-completion of survey (n=38). However, when the investigators found seven incomplete selfadministered questionnaire, again samples were chosen to reach 100 patients. 14 patients declined to participate due to lack of family consent and others felt the questionnaire was too long to answer.
Consent and approval from the Institutional Review Board of the University was obtained prior to the data collection.
The data collection started after obtaining ethical approval from the University Research and ethics committee and also from the respective administrative approval of the dialysis unit. An open meeting on the project brief was given to all the clinical nurses at dialysis unit during their staff meeting where the investigators requested their support to 'first approach' the eligible patients. The data were collected for 12 weeks period. During that period, researchers attended the dialysis unit every day to screen out the eligible patients. At the Centre, patients subjected to hemodialysis arrived the dialysis unit 30 minutes earlier on the scheduled time of the day (7am, 1pm and 7pm).
Eligible patients were 'first approached' by the dialysis nurses to gain initial consent. Consented patients were contacted by the researchers to explain the purpose of the study. After getting the permission from the patients, the patients were contacted again on the day of data collection, normally at their next dialysis appointment. If the patients were still interested to participate in the study, the researcher administered or handed over the self-administered the questionnaire. Respondents completed this survey during their waiting time before the start their hemodialysis at the dialysis unit.
Collected data were analyzed using the Statistical Package for the Social Sciences (SPSS, IBM, California, California State, USA) for Windows Version 20.0. The investigators used descriptive statistics to assess the adherence of advised behavior changes (medication intake, fluid restriction, dietary modification and regular HD attendance) and patients' knowledge on their disease management. The association between adherence behavior and perception with their demographic and clinical variables was done by using ANOVA and chi square test. Pearson correlation was used to correlate between adherence behavior and perception. To study the pattern of relationship between adherence behavior and perception with background variables were analyzed using multiple linear regression analysis.
Results
Of 100 samples, 32 % were in the age group between 41 to 50 years and 26.00% were in 51 to 60 years (Table 1) . 82 % of patients were males whereas 12 % of patients were females and 86% of them were married. 69 % of them were home makers. 47 % of them had professional education. 83% of the study participants were from urban area. 49.00 % of the study participants were unemployed. Majority 77.00 % of the study participants were from nuclear family.
Among the samples, 58 % of the participants had renal failure due to hypertension. 40 % of them had end stage renal disease (ESRD) for 3 to 5 years period of time whereas 6 % had for more than 8 years. 78 % of study participants were having normal BMI (body mass index) whereas 15.00 % of them were overweight. direct hemodialysis treatment adherence behavior
The participants were asked about the elements of direct adherence behavior with HD including adherence to hemodialysis attendance, medication, fluid and diet. In terms of hemodialysis attendance, the mean value was 292.00 ± 27.266 with the score range of 0 to 300. Regarding the episode of shortening HD time, the mean score was 198.00 ± 9.847 with the score range from 0 to 100. The study participants' adherence to medication mean score was 191.00 ± 21.66 with the score range from 0 to 200. Adherence to fluid restriction mean score was 156.00 ± 46.210 with score range from 0 to 200. The study participants' adherences to dietary restriction mean score was 135.50 ± 29.555 with score range from 0 to 200 (Table 1) .
Adherence behavior
In terms of treatment adherence, the mean value was 25.67 ± 3.03 with the score range from 0 to 102. Regarding adherence to medication, the mean score was 16.69 ± 2.88 with the score range from 0 to 54. The study participants' adherence to Table 2) .
Of the samples, 86.00 % of the study participants had better adherence behavior whereas 14.00% of them had poor adherence behavior (Table 3) .
Patients' knowledge on their disease management
Among the samples, 96.00 % of the study participants expressed that following the HD attendance is very important, 86.00 % of them understood the importance of HD attendance because following the dialysis schedule is important to keep their body healthy. All the study participants agreed that taking scheduled medication is very important, whereas 98.00 % of them told that medication adherence is very important because taking medicines is important to keep their body healthy. 96.00 % of the study participants said that fluid restrictions is highly important whereas only 65.00 % of them were aware that because limiting fluid intake is important to keep their body healthy and 85.00 % of the study participants had knowledge regarding the types of food that they should eat each day. Regarding the diet restriction, 97.00 % of them expressed that watching their diet is important to keep their body healthy (Table 4) . The overall perception about the treatment mean score was 7.65 with the standard deviation of 1.67 in a 0 to 48 scale.
Correlation between adherence behavior and perception
There was a significant relationship between treatment adherence, diet, fluid, medication and knowledge on disease management and adherence behavior among the patients subjected to HD. The significant relationship was found between fluid restriction and dietary restriction which was statistically significant at p < 0.000 level. The significant relationship was found between knowledge on disease management and fluid adherence and medication which was significant at p < 0.05 respectively (Table 5) .
Association between adherence behavior and Background variables
There was a significant association between fluid adherence and marital status which was significant statistically at p < 0.05. The association between treatment adherence and current employment which was statistically significant at p < 0.05. The association between adherence behavior and educational status was statistically significant at p < 0.05. (Table 6) disCussion This is the first study that was conducted to explore adherence behavior of patients subjected to hemodialysis on medication, diet and treatment in India.
The present study findings shows that most of the study participants had better adherence behavior towards medication, diet and treatment. In contrast to the present study results, few other study findings highlighted non-adherence of patients to prescribed HD, treatment with medications, dietary and fluid restrictions from 0 to 32.3%, 1.2% to 81%, 3.4% to 74%, and 1.2% to 82.4%, respectively. 6, 7, 10, 14, 15, 16, 17, 22, 25, 28 Kugler and colleagues conducted a study to assess the adherence pattern among patients undergoing HD. Dialysis Diet and Fluid Non -Adherence questionnaire ( DDFQ) was used in the study. Unexpectedly, high level of nonadherence was reported as 74.6 % and 81.4% both in fluid and diet restrictions. 29 In the present study, the reported adherence rate to HD was high, but the rates of adherence to fluid and diet restrictions were comparatively low. Over half of patients undergoing hemodialysis in this study reported to have difficulty in following fluid restrictions as indicated in their inter-dialytic weight gain. Our study findings corroborate with the study findings of Shailendranath, B., et al. 30 In the results, it is interesting to note that 54 % of study participants had moderate scoring to the adherence to dietary management, whereas 46% of the patients had adequate scoring.
In our study, majority of HD study participants reported that HD attendance is very important, and had knowledge regarding the importance of food type, yet some of the study participants had less understanding on importance of limiting fluid intake. These findings are alike in a study carried out by Shailendranath, B., et al 30 . It is interesting to note that patients had adequate knowledge regarding protein, sodium, potassium rich and fluid contributing food sources.
Our experiment results are in good agreement with another study findings. The study aimed to identify the relationship between perception of illness, adherence to treatment, and clinical outcomes among patients subjected to HD. The study findings reported that older patients had lower identity dimension scores than younger patients. This indicates that older patients perceived reduced physical symptoms related to ESRD. ( t= -3.24, p< 0.001) 28 In our study, the analysis of results shows that there is a significant relationship between treatment adherence, diet, fluid, medication and knowledge on disease management and adherence behavior among the patients subjected to HD. The significant relationship was found between fluid restriction and dietary restriction, and knowledge on disease management and fluid adherence and medication. This is confirmed to the study findings of Khalil et al who reported that there was a positive correlation between different items of diet and fluid dialysis questionnaires ranging from r = 0.40-0.75 ( p > 0.001).
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The current study findings highlight the significant relationship between fluid and dietary restrictions and perceptions and understanding level of adherence behavior. These study findings are similar to the study findings of Manar M Nabolsi 17 . Positive relationship was found between quality of life and adherence and perceived seriousness of illness. Negative relationship was noted between depression and adherence with treatment regimen and perceived seriousness. This is consistent to the results of a study conducted by Khalil et al., on fluid adherence. 10 The results revealed that none of the independent variables explained the changes in fluid adherence.
The limitations of the study are that the Participants were recruited from one dialysis center and the Biochemical measurements were not assessed to substantiate the adherence.
The recommendations of the study includes determining the dietary behavior and factors that predict adherence to diet among patients with ESRD, assessment of the quality of life and survival of patients with CKD, assessment of the lived-in experiences of patients with CKD and assessment of the possible correlation between diet and fluid non-adherence.
ConClusion
The patients subjected to Hemodialysis need to understand the nature of the disease, importance to follow the prescribed treatment and nurses need to play a vital role in facilitating the patients' treatment adherence.
